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Abs Jotr : Ref Zhur - Knimiya, No 8, 1957, 26251

Author : ;L.Bgagu&é T.I. Andriyanova
Title . Study of Redistribution of Hydrogen Among Hydrocarbons with L
Aluminosilicate Catalyst and Application of Carbon Isotope clt.

Orig Pub : Zh. obshch. khimii, 1956, No 8, 2151-2155

Abstract : The redistribution of hydrogen (RH) among CoHl (1) and paraf-
fins CpHg (II), n-CyHyo (III) and n-CgHjg (IV) in presence of
an aluminosilicate catalyst in a eirculating installation
under atmospheric pressure was studied with the application of
clh. At the study of the reaction HsC - ClYHg+ HpC = CHo<Z
HoC = clhy, + HoC - CH3 (1), the inigia.l tagged hydrocarbon
vas II, and at the study of the reactions HC = C+'Hp+ n-CyHio
2 HyC - CLUE3 + n-CyiB (2) and BoC = C1MHp + n-CBH, =2 H3C -
clbrz + n-cgHi6 (3), the initial tagged hydrocarbon”was 1. The
RH did not exceed 5.2% computed on the basis of the initial
amount of II and did not practically depend on the temperature
in the reaction (1) at 405 and 555° in case of mixtures of 1
and IT in nearly equel volumes and the contact duration (r)

having been from 23.6 to 23.8 sec. It was established that II
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was forming simultaneously from I in consequence of the RH

between I and coke, 95% of which were forming from I and 5% from
II. The reaction (2) proceeds slowly at 4050 and 7~ = 21 gec.
in case the mixture consigts of 54.44 of T ang 45.6% or 11,

same the reaction (3) at 4050 andt=9.4 sec, in case the mix-
ture consists of 46.9 mmols of I and 80 mmols of IT. The
amounts of tagged IT produced at the experiments with the above
mentioned mixtures were 13.4 ang 12.3% of the initial amount

of T Tespectively. The authors point out that the tagged II

in the experiments with IIT and IV could be produced in the
' but the applied method
does not allow q_ua.ntita.tively to estimate the part of this
reaction in the formation of II. 1t was found that the par-
ticipation of paraffins in coke formation increased with the

- - R0014451
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Abs Jour : Referat Zhur - Khimiya, No L, 1957, 11285

Author : Margolis L.Ya., Roginskiy §.Z., Gracheva T.A.
Title : Oxides of Transition Metals as Catalysts of Oxidation of Hydrocarbons

Orig Pub : Zh. obshch. khimii, 1956, 26, No 5, 1368-1371

Abstract : Under dynamic conditions a strudy was made of catalytlic oxidation of pro-
Pylene in mixtures of C H( and O , of 1:1 composition, diluted with ni-
trogen, at 200-L0Q°. eOstudied catalysts (C) are classified as follows:

1) C of extensive oxidation: MnO2, NiO, MgCro0)y, ylelding ~ lOO$ CO, and

Hp0; 2) C of destructive oxidation: V205_x, MoO3_y, WO3_, Uogh x» Over which

are formed, in addition to CO, and 320 formaldehyde, aceta.ld. yde, formic
and acetic acid; 3) C of selective oxddation to scrolein -- 0, which pro-
duced at 400° a 60% yleld of acrolein. It 1s assumed that active cata-

lysts of extensive oxidation are oxides with incomplete d-shells, while active
catalysts of mild oxidation can be catalysts of the type Ag and CupO, in
vhich gaps in the d-shell arise on modification of these C by oxygen.
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‘Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 26254

Author  : T.I. Andrianova, S.Z. Roginskiy '

i Title : Study of First Stages of Catalytic Cracking of Paraffins with
; Aluminosilicate Catalyst Influencing the Process by Little
. Additions.

Orig Pub : Zh. obshch. khimii, 1956, 26, No 9, 2h18-2420

Abstract : The cracking of octane (I) on an aluminosilicate catalyst was
studied at 518° and contact durations from 8.5 to 11.1 sec.
and in presence of following additions: CpHj, (II), CgHy g (III),
CoH50H (IV) n-CgE,-0H (V), n-CypHo on'(in, (n-CyHg )20 ?VII),
CoHeI (VIII) and 531705 (IX). 1ittle additions (from 0.1 to
0.32) of olefins, alcohols and ethers (II, III, IV, V, VI, and
VII) noticeably (up to 23 - 37%) increase the transformation
degree of I. Greater additions (up to whole values of mol.$)
either act more weakly, or decelerate the cracking. Additions
of about 0.5% of VIII of IX do not influence the depth of the
transformation of I; an increase of the transformation depth
of T is observed at the addition of about 4 mol.% of VIII or
D/(. Halogen acids in concentrations up to 6 mol.$ do not

: 1/2 ‘ :
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influence the cracking of I. A preliminary treatment of the
catalyst by acid vapors produces a little positive effect.
In these experiments the authors see a confirmastion of the
participation of carbonium or radical ions in the process.
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Title
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Card

Keyer, N,F., Roginskiy, S.Z., Cazonova, I.S.
Electronic Fhenomene in Semiconductor Catalysis

Dokl. AN SSSR, 1956, 106, No 5, 859-861

To investigate the degree of loceclizetion of the ection of
impurities and the roles of the "renote effcct” end strict
reriodicity of the lattice in the presence of electron-hole
equilibrium, experirents were ede in which cations, heving
the snme cherge ns the cetions of the brsic meterial cnd not
having the cherecteristic properties of e donor or acceptor
were introduced into the catalyst-semiconductor, Binary solid
oxides of nickel were the subject of the investigetion.

The cetelytic eactivity was meesured under static con-
ditions at low pressure in vecuur, The results obtrined con-
firm the decisive significence of the size of the cherge on
the ection of the cotion introduced into the lattice.

1/1
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USSR/Phyeical Chemistry - Burface Phenomena. Adsorpt
. ion. Chromatography.
Exchange, B-13 i Brephy.  Lon

Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 562

Author: Tret'yakov, I. I., and Roginskiy, S. Z.

Institution: Academy of Sciences USSR

Title: On the True Nature of the Patterns of Individual Oxygen Molecules
Described in the Work of Becker and Brandeis

Original ‘
Periodical: Dokl. AN SSSR, 1956, Vol 107, No 6, 857-858

Abstract: It is shown that the double, quadruple, -and more complex spots ap-
pearing on the screen of the electron microscope with a single-
crystal tungsten point (Referat Zhur - Khimiya, 1956, 22130) are
caused not by adsorbed oxygen or any other diatamic gas present in
the system, but are apparently due to impurities which separate .
from the glass walls of the instrument.
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Abs Jour: Referat. Zhurmal Khimiya, No 2, 1958, 3897.

Author : 0.A. Golovina, S.Z. Rog kiy, M.M. Sakharov, Ya. T. Eydus.
Ins% ¢ Acadenmy of Sciences of USSR.

Title : Checking Dehydration-Condensation Mechanism of Hydrocarbon
Chain Formation at Hydrocarbon Synthesis of CO and H2 by
Tagged Alcohol.

Orig Pub: Dokl. AN SSSR, 1956, 108, No 2, 253-255.

Abstract: Hydrocarbon (HC) syathesis of CO and H, was carried out on
Co catalyst at 195 with the addition of C.H-OH tagged with
C1% to the initial gas mixture. The drop of specific radic-
activity (SR) with the increase of their molecule length and
the stability of the molecular radiocactivity SR in molecules
containing over 5 C atoms was established. The rsvealed mole-
cular radicactivity SR stability indicates a chain mechanism

Card : 1/2 -23-
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AY3 Jour: Referat. Zburnal Khimiya, No 2, 1958, 3897.

nf the hydrocarbon molecule growth on the cadalyst surface
with the participation of alcohol in the initiation or breaking
of flat growing chains. At the same time the authors are of
the opinion that the data cbtained by them, as well as the data
of Kammer and Emmett (RZhKbim, 1954, L96L1) a=s not emough o
disprove the methylene acheme and to support she dehydration-
condensation synthesis scheme promoted by Shorsy, Golanbik and
Andersoa (Sintez uglevodorodov 1z okisi uglercda 1 vodorods,
Izd-vo inoskr. literatury, M., 1954, kg99).
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KRYLOV, O0.V,; ROGINSKIY, S5.Z.; FROIOV, V.M.
Latalysis over semiconductors; the catalytic properties of
metallic germanium. . Dokl, AN SSSR 111 no.3:623-625 N '56,

(MLRA 10:2)

1. Chlen~korrespondent Akademii nauk SSSR. (for Roginskiy) 2,
Institut fizicheskoy khimii Akademii nauk 8SSR,
(Germanium) (Catalysts)
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Eds: Roginski S.Z., yinogradova, 0.M., Keyer, N.FP.
M.I.,‘CﬁrresponaIng Members, USSR Academy of Sciences;

Publishing House: vasserberg, V.E. ,
This DOOK 1s for specialists interested in the ©
tical problems of the application of isotopes in ¢
COVERAGE: This collection of articles forms volume 9 of nrpe Problems
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Catalytic decomposition of siopropyl aleohol on oxides of metals
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nauk no.t:421-430 Ap '57. (MIBA 10:11)

Investigating the dependenc

1. Institut fizicheskoy khimii AN SSSR
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TITLE: Some Problems in Semiconductor catalysis (Nekoto—

ryye problemy poluprovodnikovogokataliza

PERIODICAL: 1zvestiye Akadenil Nauk SSSRy Volo <AL, {2y PP 163-1T5
1957, USSR geriys fizd

ABSTRACT: Characteristic electronic properties of semicondu-.
ctors have a direct bearing on their catalytic effect
on chemical reactions:

Using the riz' (T classification tne following
semiconductors are especially active:

1. Non—stoichiometric compounds with non—balanced
vyalences,

2 Non—stoichiometric mixtures with semiconductivity
controlled py valence: o '

2. Semiconductors with double vyalence-

1t was previously considered as cervain tnat in the
card 1/7 catalysis of many reaction types g decisive role is
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PITLE: Some problems in Semiconductor Cotulysis (Nekdto4'” .
: ryye problemy poluprovodnikovosokatuliza

played by one of the elements, the constituents of
the solid catalyzeT» which has the incomplete glec-
- gronic d»shell=

Tae problem was raised: are bhere any scmiconductors
uhich sould be able 10 cubolyee gomne chenical proces-

in their crystallic jattice? in ordeT Lo solve this

problem™s the properties of "metallio" germanlum,
gyhose gtructure has no planks in the d-shells yere

investigateda .

.
positive results were obtained with alcohol dis-
sociation: Methanol dissociates on the crystall%c
ermanium powdgr already at a temperature of 400 C,
that 18 at %90 lowerT than without germaniuma

Germanium exeris 8 gtrong effect on dehydrggenation
of isopropyl alcohol into acetone: at 170°C 2 total
of 50% of % sopropy?l alconhol yransforms into ace-
card 2/1 tone during & half-an-nour:
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TITLES Some Problems in Semiconductor catalysis (Nakoto-
Tyy® problamy poluprovodnikcvogd#ataliza

Germanium dioxide 1is considerably jess active than
gormanium, which jpdicates that germanium jyself
acts as @ catalyzeTe 1% catalyzes also chemical
dissociation processes of arsenic, germanium and
antimony hydrides.

gulfide, gelenide and telluride of zinc are also
active catalyzers for dehydrogenation of isopropyl
alcohol, with activity increasing with the increase
of metal'atomic-weight.- C

Some jndications concerning significance of conduct-
jvity ‘vype on catalysis provides a comparative study

of the qdmixtures effect on catalyﬁic activity of
semiconductors posselsing jfferent typesd of conduct-

observed jn all investigations. n the cases when
golid golutions with n-conducting zinc oxide and P
-conducting nickel oxide were gtudied, all investiga=
card 3/7 tors observed the opposite effect of the game
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Some Problems in gemiconductor Catalysis (Nekoto-
Tyye problemy poluprovodnikovogégataliza

admixtures on catalytic properties of electron-typa
and hole-type semiconductors°

The authoT advanced (23) & picrochemical conception
of catalyzer activitys jn which the main role in the
formation of active surface wasd ascribed {o admix-
.gures and deviations from stoichiometry.

As a Tule, an admixturO'activates the contact at its

low content- After passing the maximum at some

: optimal”content, the effect is sharply reduced at &

further increase of contente These admixtures change
in the first place the activation energy of 8 process.
"Simbatno" (probably composed from the words ngym" =
wgyn" and wpath', 1.8 at the same depth level -
editor) with this energy changes also the 1anrithm
of forexpohenxial multiplisT K, in the.equaﬁion of
the constant of rate:

card 4/1 k = k 8XP (-E/RT).
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ted 1ineurly: 1gk° - const +a B
and Zn0 shows that

Some Probl
Tyye® problemy P

e connec

TITLE:

1gko and E ar

The effect of admixtures on NiO
i ably changing conductivity_of

only gubstances considerT
the initisl substan ffect their cata-
lytic activities. These phenomend su
ciric con ctivity are con=
nected with the sa By correlating
conductivity and cataly for NiO and Zn0,
the nature of structures causing modifications was
cleared up- 4 that the character of an
admixture effect i ically by the charge
value of thse oxi but not by the gsize of
these cations an
A catalytic process js composed of a series of phases;
one of the important phases is chemical adsorption.
Some measurements show that adsorption is accompanied
by the formation of layer with negative
card 5/7 charge (positive is snfrequent) with adsorbed
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TITLE: Some Problems in gemiconductor catalysis (Nekoto=
ryye problemy poluprovodnikovogokataliza

molecules.
for the catalysis
with the gransfer of an electron ¥
gorbed jon-radical of oxygen Oé Te
ethylena, etC.y causing oxidation
mediate formation of peroxides. During one of the
phases, the electron returns to the semiconductor
restoring jts elec neutrality. For the processes of
this type n- and p»semiconductors cannot be. equi~
valent.
Plane chains, whose probable role in catalysis was
first pointed out by Semenov and Voyevodskiy (48),
must have other mechanism than with homogenous gas
reactions.
In the future, 2 new section of catalytic reactions
kinetics will probably emeTrge, which will operute
directly with electron processes in the border layer.
ar orbits applied by Koutecki
und catalysis seems to

The following mechanism can be proposed
of oxidation: the process begins
o oxygens the ad-
acts with CO, HZ'
with the inter-

The method of molecul
(52) to chemical adsorption

card 6/7 have a bright outlook.
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miconductor

1t is necessarj to use jointly the zone S©
lecular

theoTry, the border layeT theory and the mo
orbit method.

Phe article contains 7 figures. The pibliography
1ists 54 references, of which 32 are glavics

Institute of Physical Chemistry'of.the USSR Academy
of Sciences

No date
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AUTHORS: KeyeT, HoPoy Roginskiy, g.%Z. and SazoROVRy 1.5,
_ Rt
PITLE: Investigation of catalytic properties of Solid .

golutions containing Nickel oxide (Issledovaniye-
k;tcliticheakikh gvoyetv gverdykh rastvoroV na

PERIODICAL: 1zvestiys Akademii jauk SSSR, Vol 4X1, #2, PP 18%-
191, 1957» USSR , Seriys ¢4 gichaskay®

ABSTRACT: The ‘Gonnection of electric conductivity with the kind
of admixture is simple in some systems and when this
jg the cas€» oonductivity can be regula.ted within &
wide range- '

monoxide on nickel oxide as ® catalyzero This
inveatig;tion deals with catalytbic properties of
various solid solutions with nickel oxide, wnich differ
by their electronic chu‘noteristic :

8.
Cerd 1/4 gwo- end three-vnllnce petals WeTe diseolved in KiO,

s y,
14
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Investigation of catalytic properties of Solid
golutions conteining Nickel Oxide (Issledovuniye
kstsliticheskikh svoysty tverdykh ragtvorov na
osnove gakisl nikelys

and the correlation petween the elec and catalytic
properties of the catalyzeT was studiedo Nickel
oxide and jts solid golutions were obtained by
roasting nickel carbonate OT jts mixturgs with otheT
salts for. 2 hrs at & yemperature of 900 Co

The chenge in alectronic'structure of solid golutions
containing nickel oxide was concluded from the changes
in specific elec conductivity» When L120 was dissolved
in the nickel oxide, conductivity 1n9reused as 8 result

of the decrease 1n activation energy of this processe

energy of conductivity activation varies 1imearly =ith
the 1ogsrithnof 1ithium concentration (Graph 2)s

catalytic activity with respect 10 reaction of CO
oxidation was gtudied in 2 vacuumic
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Investigation of catalytic properties of Solid
Solutions containing Nickel Oxide (Issledovaniye
ktt;liticheskikh gvoystv gverdykh rastvorov na
osnove zakisi nikelys

The results of experiments have shown that the dis-

golving of 1ithium oxide leads to & considerable rise
in activation energy and of the pre—exponential factor
K . The dissolution of considerable quantities of bi-

The dissolvin of F820 in N.O decreases the oxidation
rate By 2.5 times at tge room temperature and by 9
times at 300 C. The results obtained differ somewhat
from the results published by Paravano 8,9) and Schwab
(7), the resson of divergence peing not cleaTe There
is nevertheleSS'complete accordance with respect %0

two essentill’pointsz

1, High and contrasting effects of one- and three-valence
metal oxides,

2, Sharp changes in the activation energy valuess

CIA-RDP86-00513R0014451
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Investigation of Catalytic Properties of Solid
Solutions containing Nickel Oxide (Issledovaniye
kataliticheskikh svoystv tverdykh rastvorov na
osnove zakisi nikelya)

The low sensitivity of the catalytic activity of nickel
oxide to the ions of bi-valence metals being dis-
solved oxide cations on catalytic activity. This
confirms the participation of catalyser electrons and
pnles in oxidizing catalysis.

6 Graphs and 3 Tables are included.s There are 10
references, of which 4 are Slavic (Russian)a

Institute of Physical Chemistry of the USSR Academy of
Sciences ’

No date
At the Library of Congress
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" ' The Origin and Significance of the Variable Energetic 76-11-1/35
Characteristics of a Catalytic Process . .

can be due to the heterogeneity of the direct interaction between
the adsorbing molecules and by their interaction by the lattice.

5.) In the case of an adsorption on an ideal-hamogeneous surfsoe and
by the finite extension of active domains and lattice periodicity an
inequivalent position of the adsorbed atoms is bound to develop at
certain £illing-up values and thus the hereby caused heterogeneity.
6.) For the development of the catalysis theory methods are
necessary with a unique limitation of the €fects ocaused by heteroge-
neity and interaction, with differentiations of effects caused by
these factors, and with a kind of function, which characterizes the
heterogeneity and the gepulsion in the case of a separate and
similtaneous action of®the effects. There are 7 figures and 15 refe-
rences, 7 of which are Slavic.

ASSOCIATION: AN USSR, Physical-Chemical Institute, Moscow (Akademiya nauk SSSR,
Institut fizicheskoy khimii, Moskva)

SUBMITTED: March 25, 1957
Library of Congress
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- G ‘\! R g
: o semlcondietas. Cautlyiic properaen & HE
fetallic germaniemAI0. V. Krylov, §, 2, Rogincki, aad
V. M, Froloy. Uﬁ'l‘aly Akzd. Nouk TS S R TIT, 6335
{1857).—The catalyst was a cryst. Ge powder made by
griuding a singlc erystal in en agnte mortar weighing 2 g.
and baving an arca of 200 sq. cm./g. A stoichiometric
mizt. of 2 Hy + Ox at a few mm, pressure was led into the
app. at 200-400°, and the water formed wus condensed in a
trap cooled with tiquid Ny, The pressure drupped 10 1/
of the original valuz in the course of 4 few min, ut 200°,
“und-during # fow sec. at 300°, which was, hawever; at
tiihated to & selective adsorption:of Oy ohi Ge.. + 0 .
~mixt. behaved-similarly. - Dehydration” study of MeOH:Y .~
~and- CH,;CHOHCH; showed that the McOH_ dehydration. . -

‘begau at o temp. 160 lower than without Ge, whereas the;
 fen-PrOH- wits: detivdrated at'a meusurable yelocity aslow:- ..
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o-mm nr hy h_t:n_xmm 1" Hg: . CONSIQCIINE THE DI WIC pler

“deemed hight - Wi M-rin},)gjg.
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% USSR/Physical Chemistry - Kinetics, Combustion , Explosions, B-9
Topochemistry, Catalysis.

Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 513

redistribution of hydrogen. The dehydration of crotyl al-
cohol leads to the formation of divinyl. Divinyl is not
forming at the ethanol reaction in the layer. A very ra-
pid isotope exchange of Cl* takes place between ethanol
and acetaldehide on the catalyst, which is a result of the
intermolecular redistribution of hydrogen. The authors
confirmed the fundamental order of stages of the Gorin-
Kagan scheme.

Card 2/2
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thod in studying ce N

Pt t};:iz:‘agitxh:inm and zinc carbonates and hydroxides.

decompos £

(MIRA 11:3)
Dokl, AN SSSR 117 no.2:255-258 N 's57.

SSSR, 2. Ohlen~
1, Institut ﬁzicheskos(ffkhigiéiﬁ:ﬁ;t;ii nauk
o or Ro .
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The following papers vere presented st the Anrual Meeting of the German Chemical
Scclety in Letpsig, 28 October - 1 Kvesber 1958:

BAuumm, A. A. (A3 USSR, Moscow)
"Toward t.ht Construction of s Unified Theory of Catalysts - Structure and Boergy
Pactore.”

BORESKOV, G. K. (Physico-Cheaical Inst. im Xarpov, Woscow)
“Reciprocal Influence of Reagent Systems and Catalysts. .

BRAUNSHTEYS, A. Ye. (Inst. of Blological and Medical Chemistry, ANB,USER, Mosccy)
"Genersl Oultlanl of Blological Catalysis in the Light of the kuvny of the
Pyridozalersyme.”

DMNTEL, K, (Inet. Chemical Fhysics, AS USER, Moscow)
“Homogenecus Catalyeis and Chemicsl Industion in Elow

.. FOGDEKTY, 8. Z.
~SRERIETES sl KThatics of the Balf.Life Catalyst.®

SNILOV, B, and YASWINDY, A. (Inst. Organic Chemistry, AB Ukreinisn SSH)
“wchanise of Catalytic Acticn of Aminoacids in the Meaction of Carberyl Compouwnds.®

vnnov, P. and m, A. (m:lic- Inst., laningred State lhlnnlty)
rfece of Milf-lLife Catalysts.”

80: Chamiache Techniy, October 1950, Unel.
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ROGINSKIY, X. S. 2. (Moscow)

e e e bt

"Mechanism and Kinetics of Seim-Conductor Catalysis ," (Plenary lecture).

% -
report submitted for Annual Meeting East German Chemical Society, 28 Oc

1 Nov 1958, Leipzig, G.D.R.
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ROGINSKIY, S. Z.

. Tan
"adsorption of Various Gages on the Metal Peint in the Electron
Projector.”

Da.:)e[ b tLd or pI esen ta tion 8 L F our tv} I!l Q ere e O nie ron
Microscopy, Berlln, Gr R 3 1O-li Sep 580

Tnstitute of Physical Chemistry, USSR Acad. Seci., Moscovw.

c-3,800,829, 25 Jul 58.
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ROCINGKIY, 5. %. (Inst. Phy. Chem. AS USSR)

"Horizontal Chains and Active Intermediate Forms of Heterogeneous Cetalysis on the

Basis of Isotopes.” P J2..

Isotopes and Radiation in Chemistry, Collection of papers of
opnd All-Union Sci. Tech. Conf. on Use of Radioactive and Stable Isotopes and

Radiation in National Economy and Science, Moscow, 1zd-vo AN SSSR,1956, 360pp.

This volume published the reports of tae Chemietry Section of - the
2nd AU Sci Tech Conf on yse of Radiosctive and Stable Isotopes and Radiation
in Science and the Kationel Economy, sponsored by Acad Sci USSR and Maln
Admin for Utilization of Atomic Energy under Council of Minimsters USSR

Moscow 4-12 Apr 1957.
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WINSKIY, S.Z.
e £ cat‘lyliﬁo
Gon!'erence on the physics and phwical chemistry o (MIRA 11:10)

Knim, nauka i proo. 3 no,bs522~528 158,

- spondent AN SSSR.
1,0hlen korre(gataly.“—_congre“ea)
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S0V/30-58-7-34/49
Krylov, 0. Vo, Candidate of Chemical Sciences

TITLE: Physics and Physical Chemistry of Catalysis (Fizika i fiziko-
-knimiya kataliza) Transactions of the All-Union Conference
(Veenoyuznaya konferentsiya

PERIODICAL:  Vestnik Akademii nauk SSSR, 1958, Nr Ty PPe 119 - 122 (USSR)

ABSTRACT: This conference convened in Moscow between March QOth and
March 23rd° It was called by the Department of Chemical
Sciences and the Institute of Physical Chemistry of the AS

USSR (Otdeleniye khimicheskikh nauk i Institut fizicheskoy
khimii Akademii nauk SSSR)It was attended by more than 600
persons from different towns of the Soviet Union as well as
from countries of the people's democracies. Nearly 100 re-
ports were submitted, 78 of which were given to the parti=-
cipants for discussion. The remainder was read. The follow-
ing reports were ‘heard: C
1) S. Z. Roginskiy, (Institute of Physical Chemistry,AS USSR),;

épvk§"§BUﬁV‘fﬁé selective methods concerning semiconducter

card 1/5 catalysis.
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Physics and Physical Chemistry of Catalysis. SOV/'30-58-7—54/49
Pranssctions of the All-Union Conference

2) 9. Vs Boldyrev, Tomsk University, used electron repre-

sentations for the explanatien of the course of topo-
chemical reactions.

1) N. Po Keyyer, {(Institute of Physical Chemistry)AS USSR);
used electron representations for the clarification of
the characteristics of heterogeneity of the active sur-
fpce of semiconductor contactse
v, F, Vol'kenshteyn, V. B, Sandomirskiy end Sh. M. Kogan;
(Institute of Physical Chemistry, AS USSR), investigated
the influence of exposure as well as of an external elec=
tpic field on the absorptive power of a semiconductcTe.

4. H. Terenin spoke about the investigation of the struc=
ture and the pehavior of surface formations in the case
of adsorption and catalysis.

V. F. Kiselev (Moscow University), dealt with problems
concerning the elementary act of mtalysise.

G. Ko Boreskov, Physical-Chemical Institute imeni Lo Yae
Karpov (Fiziko-khimicheskiy institut im. L. Ta. Karpova/s
reported on the dependence of the catalytic activity of
me tals on thelr position in the periodic aystem of ele=

mentso.
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© Physics and fhysical Chemistry of Catalysis. sov/ 30-58-7-54/49
Pransactions of the All-Union Conference :

8) v Ls Bonch-Bruyevich and Vo B, Glasko, (Hoscow University),
reported on the results of the adsorption computation of
metalse
9) A. A. Balandin, Institute of Crganic Chemistry AS USSR
(Institut organicheskoy khimii Akademii nauk S3SR), re-
ported on new data concerning the role played by structure
factors in heterogeneous catalysise
V., V. Voyevodskiy disproved his (and N. No Semenov's) hypo=
tnesis of the existence of surface lattices and a hetero-
geneous catalysis. :
Ys. T. Eydus and No I. Yershov, (Institute of Organic
Chemistry, AS UssR), O. A. Golovins, M, M. Sakharova; So Zo
Roginskiy ard 7ee Se Dokukina, (Institute of Physical
Chemistry) AS UsSR), proved the existence of polymerization
lattices in heterogeneous-catalytic processes of hydro=
carbon synthesise
. Wo Tikhomirov, P, No Bubnov and V. V. Voyevodskiy,
(institute of Chemical Physics,AS USSR), reported on the
' application of the method of paramagnetic resonance of
card 3/ slectrons for the purpose of investigating the interaction
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Physics and Physical Chemistry of Cetalysis- sov/ 30-58-T-34/49
Transactions of the All-Union conference

of mclecular oxygen xith the free carbon valences:

13) Ya. Ko Syrkin, (Institute of General and Inorganic Chemistry
AS UssR)  (Institut obshchey 1 neorganicheskoy khimii
ikademii nauk SESR), reported on problems concerning the
molacular mechanism in catalysis.

14) Ko Vo Topchiyev, Moscow University, gave & survey on the
data concerning catalytic activity of aluminum ailicates.

15) L. I. Piguzeva and M. A. Kaliko, All-Union geientific Re-
search tnstitute @£ Mineral 0il Industry (Vsesoyuznyy
nauchno-issiedcvntel skiy institut neftyandy promyshlennosti)_
reperied on proplems concerning characteristics of active
acid centers in cracking and in catalytic reactions with
aluminum silicates.

i6) No M. Chirkov, fnstitute of Chemical Physics,AS USSR,
proved the proton character of the mechanism of homogeneous
acid catalysis. )

17) 0. V. Krylov, Institute of Chemical Physics, AS USSR, spoke
about the haterogeneous catalysis of acidse.

18) G. M. Zhabrova, V. I. Vladirirova and Teo I. Yegorov,
Institute of Physical Chemistry,AS ULSR, apoke about the
sorption of ions in the production of a zinc oxide cata=-

Card 4/5 lyst.
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roynre8 f hys :

Prensacticns of the All-Union Conference
19) 0, M. Poltorak, Moscow University, reported on problems
concerning the genssis of catalysts.

Card 5/5
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“AUTHOR: Roginskiy, 5. Zo , 76-32-4-1/43

- TITLE: Isotopic Methods for Studying the Beterogeneity of Active
surfaces and Interactions in the Adsorption Layer ( Izotopnyye
metody jzucheniya neodnorodnosti aktivnykh poverkhnostey i
vzaimodeystviya V adsorbtsionnom sloye

PERIODICAL:  Zhurnal Fizicheskoy Knimii, 1958, Vol. 32, Nr 4,
pp. 737 = 145 (USSR)

ABSTRACT: In this paper a §roup of examination methods by using isotopes

ig described, which has been worked out for studying the

change of thermic effects and activation energy in connection
with the biographic heterogeneity of surface, the counter-action
of absorbed melocules and the change of chenical composition
of the contact. gtarting from & certein consideration in 1945/46,-
together with 0. M. Todes, the differential isotope method of
direct observation of the surface heterogeneity has been .
suggested. The experimental work began, but no critical obser-
vations have been carried out so far. The principle of the
differential jsotope methods is that on the surface to be
tested two or more portions with aifferent jsotope contents are
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. Isotopic Methods
Interactions in the Adsorption Layer

adsorbed and - also in portions
in homogeneais and heterogeneous

for Studying the Heterogeneity of Ac

- removed agein.
surfaces leads to

e 1

76-32-4-1/43

tive Surfaces and

The difference
a change

in the isotope composition of the removed portion, czused by

the tnermodynamic and kinetic isotope ¢
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Studying the Heterogeneity of Active Surfaces and

the Adsorption Layer

first case first an exchange of portions
d at the end with a maximal £ takes place,
the full exchange with constant E

takes places and, energetically, the molecules remain jdentical.

This phenomenon in heterogeneous surfaces was utilised by

Eischens (Reference 6) in the analyses of the synthesis of
ibilities for further develop-

ammonia. Other examples and possl
ment are stated. In case a summary of the data leads to a loss
of energetic heterogeneity of surface (change of adsorption
heat and activation energy in the adsorbing layer) approxi-
mations for the function of the counter action energy of the
molecular distsnce from the surface can be derived from the-
function of Q and E of the filling, a8 well as from equations
quilibrium and adsorption kineticse.
Repulsicn can also be analysed by using the isotope method,
here 2 certain part of the surface jg filled with & marked
quantity of the sorbtive and consequently analysed. For this

follows that in the
with a minimal B an
while in the gecond case
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Isotopic Methods for Studying the Heterogeneity of Active surfaces and
Interactions in the Adsorption Layer

purpose microwave spectra as well as the normal Raman spectra
can serve. In conclusion it is stated that in the systeas

considered so far neterogeneity predominates against counter-
action. There are 8 figures and 8 references, 7 of which are

Soviet.

ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Hoskva

(AS USSR Ingtitute Tor Physical Chemistry, Moscow)

SUBKITTED: March 23, 1957
AVAILABLE: Library of Congress =

/b
1. Surfaces—-Adsorptive properties 2. Adsorption—-Measure?ent
3. Isotopes—-Applications 4. Raman Spectroscopy--Applicatlons

5, Microwave spectra——Applications
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Henber AN USS
pITLE: cntelysis oD Intrinsic Semiconductors (o ratalize né
< poluprovodnikakh v oblasti gobstvennod grovodimosti

PERTODICAL: Dolady Al SS5E, 1958, Vol. 116 ¥r 3, PP 523-525 (USSR)

ABSTRACT: Although the sane pechonisa of the primary sct of the inter-~
action of & semiconductor-catalyst'with the gubstrate
prevails the catalysis in the domain of jntrinsic conduction

must aiffer in many regards from the catalysis in the domain

of the admixture—conduction. For the-catalysis in the domain
of intrinsic conduction the following must be characteristi—
cal: 1) & 1ight dependenc® of the catalytic activity on the

"structure—sen51tive" properties; 2) A connection petweenr

the catalytic propertles ond the substance properties;

connection petween the catelytic properties and the width of
the forbpidden zons, which results from this; &) High values

of the factor in front of the exponential functioni 5) &
compensat%pn of the aifferences petween the n- and the P~

Card 1/3 —semiconductors. The datiz ¢hich were obtained by the authors
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Cetalysis on Intrinsic Semiconductors

- ’ together with Ye. A. Fokin: are civen in & table, they show
the sharp increate of the catalytic activity with regard to
‘g the dehydretion of the isopropyl-alcohol at the transition
from Zn0 to 7uTe. At the saue time thne dctivation energy of
the dechydration decreased, whereby this sctivation energy
depends much on the filling up-. The rete of dehydration was
low, in case of all catalysts, whereby the percentage of

dehydration decreased at the transition from Zn0 to ZnTe.

When the other properties in the series 7n0 —» ZnS — 7ZnSe—»

—>7ZnTe were investigated the followiug could be stated: The

catalytic ectivity and the dielectric constant € increase;

but the difference of the electron regativity and the width

of the forbidden zone jecrease. An exception in this view

jg Zn0 with U = 3,2 eV. The catalysis takes place in a

temperature range in which are ot least 3 of the here

examined binery compounds (zns, Zade, and ZnTe) in the domain

of intrinsic conduction. At the same time with the in-

creasing of the dehydrating sctivity the lattice parameteT

of the ZnS jncreases. Thus in f the here examined

g simpler correlation petween the width of
g observed.

bvinary compounds &
reble alse for other gsTroups

) the forbiddeun zZone and the catalytic activity 1
Card 2/5 Such jnvestigations sould be desl
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Catalysis on Intrinsic Semiconductors 20-3-30/59

of compounds. There are 1 figure and 19 references, 15 of
which are Slavic.

ASSOCIATION: Institute for Physical Chemistry. AN USSR (Institut
fizicheskoy khimii Akademii nauk SSSR)

SUBMITTED: Septeaber 9, 1947

AVAILABLE: Library of Congress
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. 20—118-&—28/6;
AUTHORS ¢ Sinyak, Yu. Ye., Rogingkix,'sz Z.,Correépbhding
Member of.the AB USSR, Yanovskiy, M. I.

TITLE: The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed
on an Iron Catalyst in the Synthesis of Ammonia (Izotopnyy
obmen CO2, khemosorbirovannoy na zheleznom katalizatore

ginteza ammiaka)

PERTODICAL:  Doklady AN SSSR, 1958, Vol. 118, Nr 4, PP- 727-7%0 (USSR)

ABSTRACT : The catalytic gynthesis from nitrogen and hydrogenat an ison
catalyst with aluminum- and potassium additions has already
often been studied. The nature of the asccelerating effect of

thegse additions has hitherto remained unexplained. The second
author emphasized in a previous work (reference 2) the exploi-
tation of the velocity peasurements of the isotopic exchange
between the atoms of the surface and the gases. The kinetic
isotopic method has 2 number of advantages, campared to the
former methods (references 1,3-5) suggested'for the study of
the heterogeneity. 1f it is used, the probability of a re-
distribution of molecules decreases and all measurements are

Card 1/4 carried out with an unchanged filling of the surface, which
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The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed 20-118-4-28/61
on.an Iron Catalyst in the Synthesis of Ammonia

is essential. The exchange velocity of chemically adsorbed
carbon monoxide at the same catalyst has already been gtudied
(reference 6). The velocity constant of the exchange decreased
gradually in these experiments which cannot be explained by
the influence of the interaction. The jron catalyst was double-
-activated, reduced, and passivated outside of the reaction
system. Active carbonic acid was produced from Bac140; and
Hy804 of 96%. The inactive carbonic acid was formed in a py-
rolytic decomposition of N32003. Figure 1 gives a scheme of
the experimental plant. The lower curves of figure 2 show that
adsorbed CO, inran atmosphere of CO, Hy, and Ar at a pressure
of 500 mm torr. is not desorbed. In the case of presence of
€0, idthe plant a quick rise of the activity is observed in
the gas phase. After the equilibrium had been reached COp was
freezed out in a calibrated container ( figure 1,4) which was
fitted out with an end-counter MST-17. Then the total acti-
vity (A = A of the CO, was determined. It was found

TAust Iobm)
that A1puet , *
card 2/4 total quantity of the adsorbed C 02. Then an equal quantity

forms a quantity of approximatively 40-50% of the
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The Isotopic Exchange of Carbon Dioxide Chemically Adsorbed 20-118-4 -28/ 61
om an Iron Catalyst in the Synthesis of Ammonia

exchange portion is jower by 15-20% than in the case of a re-
verse sequence. Figure 4 shows the exchange velocity of €0y in
experiments in which firast 2,85 cm? of inactive CO2 and only

0.42 ml of active 01402 act on the catalyst. In this case the

exchange portion amounts to .pproximnt_/gly 60-65%. The given
data point to the existence of two sections which differ accor-
ding to their proP erties sharply ffom ope. another and are cha-
racteristic of the alkaline part of the surface of the catalyst.
The exchange mechanism is apparently approxim;ted to thet of
cnrbonate—alkaline and alkaline-earth elements (reference 8).
There are 4 figures, and 8 referenzes, 5 of which are Soviet.

SUBMITTED: July 25, 1957

AVAILABLE: Library of Congress
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SOV/20m12?-4~28/54

AYTHORS ; Roginskiy, S. Z. Corresponding Fembar, Acadewy of Sciences,

USSR, Yanovskiy, . I., chabrova, G.
Kadenatsi, B, Mey Markova, Z, 4.

’

Mo, Tinogradova, 0, M..

TITLE: A Catalytic Synthesig of Unsatiurated Hydrocarbons of the Series
C4, Labelled by the Radioactive Carbon 074, With the Uge of

Vapor Phage Digtributive X-Ray Ohrométography (Kuta]jticheukiy
gintex nepredel 'nylch uglevodorodov ryada 04, mechonnykh

1 : . . ‘
Tradiouglerodon ¢ 4, 8 1spol'zovaniyen parofaznoy Taspredelitelt=

noy radiokhromatografii)

PERIODICAL: Doklady Akade.ii nauk SSSR, 1958, Vol 1t

(Ussr)

21, ¥r 4, pp 674-677

ABSTRACT ; This paper reports on the results of the production of labelled .

unsaturated hydrocarbons on the basis

of ethyl alcohol

« It is a peculiarity of this method that
molecules are produced gi
Ytic process which develops under the influencae
Card 1/4 « V. Lebedevis catalyst for the aynthesis of divinyl,
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EXLIEY PRD ST ey

SO0V/20-121.4-28/54
he Series 04, Labelled

by the Radioactive Carbon 314, With the Use of Vapor Phage Distribusive

X-Ray Chronatography

This paper discusses g special case of the general principle

of the synthesis of labelled molecules.
gists of the carrying out of a group syn
a nixture of some substances with an unu

This principle con-
thesis (which gives
sual isotopie compo-

sition) and of the subsequent application of bhysicaluchamiw
cal separation methods. Especially interesting is the gepa--
ration of the lebelled hydrocarbons of 4he 04 series with

various degreeg of saturation and with various siructural.
isomeric shapes. Such hydrocarbons are butadiene (divinyi),
o-butylene, B-butylene (cis-variant), f-butylene (trans.
variant). The catalytic synthesis was carried out by means
of 5. V. Lebedev's catalyst at 390°. A labelled ethyl alco- -

hol 0141{30’43201{ with the specific radioactivity 0,724 Curie/ml

wag ugsed for the synthesis. The chromatographiec separation
of the marked gaseous labelled products is then discussed.

A figure shows a typical chromatogran of

the mixture of the

Card 2/4 Sageous radiocactive products of the synthesis of divinyl from
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.. by the Radioactive Carbon 014, With the Use of Vapor Phase Distiributive
- X~Ray Chromatography

the labelled alcohol (C;4H50H). According to this chremato..

gram, the main gaseous product is divinyl (81,3 %), The per.
centage of butylene is not higher than 4.7 %. The cozmposition
of the products may he changed by a heat treatment of the
cataly st. The specific activities of the hydrocarbons have
approximately the same values. In order to identify the in..
dividual fractions, their infrared absorption spectra were
taken; they are shown by a figure. The combination of chromg.
tography with rectification, extraction and with a counter-~
flow distribution ig Very promising. These methods are very
productive and may be used for the preliminary group separa-
tion of a mixture into sone fractions with a subsequent ex.-
traction of the individual components. The catalytic exper -
iment takes 1 hour and the chromatographic separation -
2 - 2,5 hours, There are 4 figures and 9 references, 7 of
Card 3/4 which are Soviet.
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S0V/20--121-4-28/54
A Catalytic Synthesis of Unsaturated Hydrocarbons of the Series (

4 Labvelled

by the Radioactive Carbon 014, With the Use of Vapor Phase Distributive
+ X-Ray Chromatography

ASSOCIATION: Institute fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry, AS USSR)

SUBMITTED: April 16, 1958
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AUTHORS:, Krylov, 0. V., Roginskiy, S. Z. e
‘ ekt A N .
TITLE: The Dependence of Catalytic - Activity of Binary Compounds
of HMHetals of the Second Group With Non-lietals on the

Position of Elerents in Mendeleyev's Periodic System (Izu-
cheniye zavisimosti kataliticheskoy aktivnosti binarnykh
soyedineniy metallov vtoroy gruppy s nemetallami ot polozhe-
niya elementov v periodicheskoy sisteme Mendeleyeva)Commu- -
nication V. Regularities in the Change of Properties of the
Series Zn0; ZnS, 2nSe, ZnTe (Soobshcheniye 5. O zakonomer-
nostyakh izmeneniya svoystv v ryadu Zno, ZnS,ZnSe,ZnTe)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Hr 1, pp 17 - 24 (USSR)

ABSTRACT: The connection between the position of elements within
the s0lid body in the periodic system on the one hand and
the catalytic properties of this body on the other hand is
insufficiently investigated. Systematic papers hitherto
_ published primarily refer to simple bodies and mainly deal
with explaining the role pPlayed by empty points of d-shells
Card 1/4 of the atom in catalysis. In view of the development of

oI one ¥ ” ” g T TUIEICTELY 0N L Re Poaition
Jents in iendeleyev's Periodic System. Communication v, Reuularitigz
o

in the Change of Properties of the Series Zno, ZnS, ZnSe, ZnTe

semiconductor chemistry and the ¢ nectj |
. KPR i 4
APPROVED FORgggtgﬁfvggésq?wwugus;&;em@, wh?(i:g K‘équ eng?ﬁ:’me
1y 1t seemed to be important to investi ‘
effgct exercised by the non-metallic component ugo:gizz the
latter, Nor have there been any experi

whic@ might serve ag basis for gene

semiconductors. The re—
bt ; ished indicat i
;engarltles which in future might be of general§1 e¢;;§;:1n

? 1€ present paper the authors investigated the eEfect ancef
01 non-metal referring to the compound of the type

ATTB with zinc ag g positively charged atonm AII

to determine the correspondin ompanraeT

& regularities they compared
the serieg

osition of igg-
h the changes of ga number of electriec

the change in the catalyti i
: ~the gcatalytic Properties in
Zn0 —7ns — ZnSe —%'ZnTe ag to the decon
Card 2/4 Propyl alcohol wit :
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The Dependence of Catalytic Activity of Binary Compounds SOV/62-59—1—5/38
of Metalr of the Second Jroup With Non-Metals on the Fosition of
Elements in Mendeleyev's Periodic System. Conmunication V. Regularities

in the Change of Properties of the Series Zn0, ZnS, ZnSe, ZnTe

characteristics of these semiconductors., It was stated that

the catalytic activity of the binary MeX compound changes

28 to the dehydrogenation of alcohol simultaneously with

the change of binding polarity which becomes manifest by

the chanze of a number of electric properties. On the in-

crease of the atomic weight of the non-metal in the HeX

compound the activation energy of the dehydrogenation of

alcohol decreases, whersas dielectric constant increases,

and the width of the danger zone as well as the difference

of electronegativity decreases. The dependence is complicated

by the change of E (activation energy) with the occupation

of the =surface. According to data of publications it was

assumed that the catalysts 2nS, ZnSe, ZnTe (possibly also

Zzn0) primarily act within the renge of their own conductivity.

Definite conclusions can be drawn ¢nly when electriec pro- :

perties of semiconductors during catalysis have been measured.

It is supposed that the position of the level of impurity
Card 3/4 conductivity may be also determined according to the

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451
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The Dependence of Catalytic Activity of Binary Compounis SOV/62-59—1-3/38
of Metals of the Second Jroup With Xon-Yetals on the ZFesition of )
Elements in ¥Mendeleyev's Periodic System. Communication V. Resularities

in the Change of Properties of the Series Zn0, ZnS, ZnSe, Znfe

position of elements (of which the semiconductor is made up)

In the periodic system. The authors thank F. F. Vol'ken- -
shteyn and V. B. Sandomirskiy for the discussion. There are '
1 table and 31 references, 20 of which are Soviet,

ASSOCTATION: Institut fizicheskoy khimii Akedemii nauk SSSR (Institute
of Physical Chemistry of the hecademy of Sciences, USSR)

SUBMITTED: May 31, 1957
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5(4) ' S0V/62-59-1~ 35/56
AUTHORS: Siniteyna, M. D., Zhabrova, G. b., Roginskiy, 5. Z.,
Gordeyeva, V. A.

PITLE: Emenating Capacity in Topochemical Processes as a Typical
Feature of the Specific Surface (Emaniruyushchaya sposobnost!
pri topokhimicheskikh protsessakh kak kharakteristika
udel'noy poverkhnosti)

PERIODICAL: szestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 1, pp 176 - 178 (USSR)

ABSTRACT: In order to investigate the changes of the structure and

: specific surface in topochemical processes the authors
applied the method of emanation. Radiothorium nitrate
solution was used as emanation source. The advantage of
radiothorium in comparison to the previously used radium
(Ref 1) consists in the fact that it forms thoron in syste-
matic transformation, Since thoron has only a short half-
life measurements can be carried on without interruption
(Refs 1 and 2), In the investigation of magnesium hydroxide
and magnesium oxide samples it was found that there is a

Card 1/2 linear dependence of the emanation coefficient (measured

Rspe -—7——1—« T T TR TR TR T FR T T T T T T RS T EaT Y TR R s KD - T - P
e Sk iy s e L s e Ty i =
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' BEmannting Capncity in Topochemical Processes as a SOV/62-59-1—55/58'
Typical Feature of the Specific Surface

at room temperature) on the size. of .the specific surface.
This dependence apparently holds also for other systens.

It indicates that the determination of the emanation
coefficient can be substituted for comparatively difficult
and complicated measurements of sorption. First a calibra-
tion curve would have to be plotted for each system, however,
according to several points determined by experiments:
emanation coefficient - specific surface., There are 1 figure
and 5 references, 2 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akedemii nauk S3SR (Institute
of Physical Chemistry of the Academy of Sciences, USSR)

SUBMITTED: June 28, 1958

Card 2/2
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5(4) SOV/62-59-4-4/ 42
AUTHOR: .Roginskiy, S. Z.
larities
TITLE: Regu-/ in the Selection of Catalysts (Zakonomernosti podbora
katalizatorov). Communication 2. On Physical and Physico-chemical
Catalysis (Soobshcheniye 2. 0 fizicheskom i fiziko-khimicheskom
katalize) '

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 4, pp 586-595 (USSR)

ABSTRACT: In the present paper it is shown that physical and physico-
chemical catalysis is possible beside the common or chemical
catalysis. To solve various problems it appears suitahle to
group the reactiomand catalysts according to various kinetic,
phase-chemical, and structural characteristics. The classifica~"
tion into three main groups - physical, chemical, and physico- -
chemical catalysis (Table 1) - cannot, however,be considered
final because there are combined and limit cases which cannot be .

clearly assigned to one of the three main groups. Any chemical
process involves in addition to the actual chemical transforma-

tion a supply of energy to the reacting molecules and a dis-
sipation of energy from the reaction products. The action of

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014451
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" larities S0V/62-59-4-4/42
.- Regu-/in the Selection of Catalysts. Communication 2. On Physical and Physico-
. chemical Catalysis

foreign substances on this energy process brings about various
catalytic effects, which according to their nature should be
described as energy catalysis. The ascceleration of the reaction
during the molecular-kinetic catalysis is due to the change in
the molecular-kinetic conditions of the reaction process. In
processes which involve only a small activation eneTgy and in
which the active particles generate jndependently, the reaction
can be appreciably accelerated by the jntroduction into the ges
of a developed solid surface having an appropriate adsorption
potential. This process is described by the author as cohesion
catalysis. Physical catalysis includes, of course, the numerous:
variants of cetalysis which are due to a change in the contact
conditions and of dispersion. Of the four groups mentioned here
the first is the closest approach to physical catalysis in the
kind of the change in the reacting molecule and owing to its low
specificity. All transitions from a purely physical to a purely
chemical catalysis occur in the second and third groups. The re-
actions of the fourth group are nearer to chemical than to

Card 2/3 physical catalysis. There are 2 tables and 18 references, 10 of
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, larities sov/62—59-4-4/42
"Regu—/ in the Selection of Catalysts. Communication 2. On Physical and Physico-
chemical Catalysis i

which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)

SUBMITTED: July 10, 1957
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BOGINSKIY, S5.Z.

) by mezns of isotopes.
Study of the mechanism of chemical processes ;
Khim.nauka i prom. &4 no. b:479-186 '59, (MIRA 13:8)
1. Chlen-korrespondent Akademii nauk SSSR,
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Roginskiy, S. 2.
TITLE: Catalytic Oxidation of Propylene in Acrolein. 1

(Kataliticheskoye okisleniye propilens V skrolein. 1)

PERIODICAL:  Zhurnal obshchey khimil, 1959, Vol 29, BF 5, WP 1522-1527 (USSR)

KBSTRACT: in the present paper the properties of the cuprous oxide catalyst
which was used in the catalytic oxidation of propylene in ascrolein
were investigated. .Further its activity was compared with other . .
oxidizing contacts. In order to clarify the part acetaldehyde plays
in the oxidatlon of propylene the method of the marked atoms was
used. The oxidation of the propylene mixture with oxygen and with
acetaldehyde marked with radioactive carbon (1 :2:05)on

cuprous oxide at 350° permitted the definition of the genetic
compounds o§ these reaction products. The results of a typical o
experiment &are jllustrated in figure 1. As can be secen, the carbam -
dioxide is mainly not formed from acetaldehyde tut independently ’
via other intermediates. The data devised according to the kinetic
method of M. B. Neymad (Ref 5) are given in figure 2. By the use of
Card 1/3 radioactive carbon it could be proved that in these processes at the
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same time and independently of one an
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other several parallel

reactions take place, in which connection unstable jntermediates of -
the peroxide type are formed. Further some experiments were carried
out in which the effect of the contact time upon the oxidation
process of propylene was investigated (rig 3). The scrolein yield .
first increases on prolonged contact time bub jater remains constant
whereas the yield of carbon dioxide continuously increases. During

the oxidation of propylene on

not completely destroyed. Brohably at

atalyst the acrolein is

the same time and .

independently t{wo reactions take place: The formation of acrolein '
von dioxide. The rate ratio of this
sition of the gas pixture. In

concent

1yst on the carrier, several samples of

the catalyst on pumice and carborundum were jnvestigated (Figse 4-7).
The jnvestigation indicated that the ‘selectivity of the process can
be obtained by shortening of the-contact time, by increase of the
1inear velocity of current as well as by 8 decrease of the copper
concentration on the carrier which determines the course of tha
process in the kinetic range. Under certain conditions the length

card 2/3
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oxidation of propylene on other catalysts was investigated:

V205, l-IoO}, woy Cr 0 y CdTe, CuSe, CuTe, Cu,la. Selenide, telluride, 7
arsenide and cuprous oxide were found to have the highest
selectivity with reapect to the formation of acrolein. On the
formation of the mixture of saturated aldehydes and acrolein, o
oxides of transition metals (MoO » V0 5 etc.) are especially active.

There are 7 figures and 6 reterences, 5 of which are Soviet,

ASSOCTATION : Institut fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry of the Academy of Sciences, USSR)

SUBMITTED: April 22, 1958
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AUTHORS: Golovina, O. A., Sakharov, Mo Moy gggiggkix¢_s4_z.,
Dokukina, Ye. Se
TITLE: Isotopic Data on the Part Played by Two-dimensional Chains in

the Synthesis of Hydrocarbons From Carbon Monoxide and Hydrogen

PERIODICAL: ‘%hurnal fizicheskoy khimii, 1959, Vol 33, Nr 11; pp 2451-2456
USSR)

ABSTRACT: The problem of hydrocarbon chains, which completely develop
on the surface of the catalyst, has not yet been solved.
N. N. Semenov and V. V. Voyevodskiy (Ref 3) recently carried
out investigations on this subject. A direct proof of the
existence of two-dimensional chains in the synthesis of hydro-
carbons was obtainéd by the experiments of Emmett, Kummer et
al. (Ref 8), who regard the results obtained as a confirmation
of the dehydration-condensation synthesis scheme according to
Storch, Golambik, and Anderson (Ref 7).’However;;the paper
mentioned in reference 8 has given no answer to many important
questions. Therefore the distribution of radioactivity among
the hydrocarbon synthesized from CO and H2 on cobali-thorium

Card 1/3 catalysts (100 Co : 18 ThO, : 100 kieselguhr) has been in- I/f/
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of Hydrocarbons From Carbon Monoxide and Hydrogen
vestigated.
propylene 1abeled with C
In the other caseép

of 4.8 vol%
formation reaction and in
carbon chains, a8
N. Do Zelinskiy
tions.
able to participate

assumed that the participation of carb

previous exchange of the latter.
authors present
carbons from CO and B
of initiation of the process
3 figures and 15 references,
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In one series of these exp
were added to the
the catalyst was carbonized with labeled
carbon monoxides It was found that ethyl
in the original mixture part

ene
jicipates both in the
the growth reactions of the hydro-
has been observed by Yae
ot al (Ref 12) in the case of higher concentra-=
Like ethylene, also propylene and
in the growth of hydrocarbon chainse. It is
on carbide depends on &
for carbon monoxide. The -

a four-stage scheme for the formation of hydro-
on a cobalt-thorium catalyst in the case
ethyl molecules.
11 of which are soviet.
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responding Member, AS USSR
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The Application of the Emanation Method in the Investigation of -

Catalysts (Primeneniye emanatsionnogo metoda k issledovaniyu
katalizatorov)

Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 354-357
(USSR) :

The authoi’s first mention some previous papers on this subject. '

It is of interest to investigate one of the previously investi-

gated systems in detail by applying radioactive thorium. The
magnesium hydroxide used in these experiments was prepared by
precipitation from gsolutions of magnesium nitrate and alkali
followed by careful washing with distilled water. A solution of

0.36 g Thoz/ml (radioactive thorium) in nitric acid was used as

a source of emanation. The authbrs determined the kinetic
curves for the time dependence of the emanating power in the
course of the dehydration of magnesium hydroxide at the tem-

peratures 320; 350; 400; 450; 550; 600; 700; 800; and 1080°. At

IoTiN
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Phe Application of the Emanation Method in the Investigation of Catalysts

the same time, the percentage of the conversion of hydroxide
into oxide was determined. A continuous increase of the eﬁgnat-
ing powgr with time is observed at the temperatures of 320~
and 350 . The liberation of thoron becomes much slower towards
the end of dehydration. The continuous character of the time
dependence of radioactivity is disturbed already at a de-
hydration temperature of 400, j.e. there is a flat maxigum
 which corresponds to 75% of conversion. At 450 there is al-
ready a clear maximum which corresponds to 70-80% of conver-
sion. A further increase in dehydration temperature continues
to increase the sharpness of the maximum. The characteristic
shape of the kinetic curves for the time dependence of the
emanating power is caused by the simultaneous effect of de-
hydration and thermal sintering. The second diagram shows the
curves for the dependence of the emanation coefficient and of
the specific surface on the dehydration temperature of magneai-
um hydroxide. Both these quantities have a maximum at 450 o
after which they decrease. The emanating coefficient measured
at the temperature of the topochemical process must be describ-
Card 2/3 ed by more complicated functions. The thoron generated seems to

A "
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The Application of the Emanation Method in the Investigation of Catalysts.
be eliminated only from the superficial layer of the samples
of hydroxide and magnesium oxide investigated. There are
3 figures, 1 table, and 7 references, 4 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)

SUBMITTED: September 24, 1958
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Yenikeyev, E. Kh., Margolis, L. !a E S0v/20-124- z.32/67
Roginskiy, S. Z.. Corresponding Memzer, AS USSR

The ET tHe Surface of QOxide Semiconductors as a

Result of the Adscrption of Gases and Vapors {(Zaryszheniye
poverkhnosti ckisaykh poluprovoednikov pri adsorbtsii gazov I
parov)

Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 606-608
(USSR)

£ sensitive method of determiring & surfacs charge is that by
measuring the work function., For the purpese of investigatirg
the connaction between surface charge and adsorption, the
suthors used a vibrating condenser. The immobile condenser
plate consisted of the pulverulent semizorductor to be
investigated, and the vibrating condenser plate was a golid
-plate., The adsorption of 02, 52, €O, CO D C3H6 and of

iscpropyil~aicchol vapors on ZnG, V°O5? "uO and NiQ were
ip7estigated. Zn0 and V,_ 0. are electron sexiconductors,
275

Cu0 and NiO are hole-semiconductors. These samples were heated
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The Charge of the Surfase of Oxide Semiconductors S0V/20-124-3-32/67
as a Result of the Adsorption of Gases and Vapors

in a cortiruously maintained vacuum up T2 07 mm to temperalurss
250e4OC°‘ 4 diagram showe the dependence of the contact

potential V. of ¥i0 on the length of time used for treating the
samplie¢ which was later in an oxygern atmosphere. The considerabis
reduction of the work funciinu is apparently due to the degorpiin
0¥ the oxygen from thez surfacs of “he cataiyst. The semiscondicas,
whinch had formerly teen sucjected %o the influsnce of ar

e tmosphere, can be cempared wita one snciher with respect

o AN

the samples are ireated
After arn spproximately contim
potential hes beex attaired, the adso
a3cs and vapora was investigated at room
apd at increased temperatures. The table given below
jata concerning the sarface charge of oxi
the case of the adsorption of gases (at 20°):

vy oot

<t <t
)

\]
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‘The Charge of the Surface of Oxide Semiconductors S0V/20-124~3~32/67

as a Result of the Adsorption of Gases and Vapors
semiconducto : adsorbed gas

n
O2 H2 e 002 CBHG

Cul - not adsorbed + not changed +
NiO - not adsorbed + not changed +
V205 — - + not changed +
Zn0 - not adsorbed [not ads. [not changed | not changed

A11 adsorbed gases (with the exception of ocxygen) diminish
either the work function (i. e, they occur as electron donors
irrespective of the type of semiconductor), or they do not vary
the work furction, In this case adsorption is very rapid, and
at 80° these gases are nearly completely desorbed; in this

case physical adsorption probably occurs. This conclusion is -
confirmed in the case of the adsorption of 03H6 on Cul, znd in

this case a rapid irreversible adsorption is observed. The work
function decreases considerably. Oxygen is adsorbed firmly and
Card 3/4 irreversibly on.Ni0O (20°), in which case it increases the work
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The Charge of the Suriace of Oxide Semiconductors S0V/20-124~3%-32/67
as a Result of the Adsorption of Gases and Vapors

function considerably. In the adsorptiorn of vapors of
isopropyl-alcohol on Zn0 at 20° the contact potential passes
through a maximum (and the work function passes through a
minimum}, if the surface of the adsorbent is filled with
alcohol np %o 10%. Measurement of the potential difference st
the places cf contact is a promising method of investigating
the cheracter of the binding of the molecule adsorbed on ths
surface of the semiconductor. There are 4 figures, ! table, and
5 references. 3 of whizh are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physiczal Chemistry of the Academy of Sciences, USSR)

SUBMITTED: August 14, 1958
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Popov, V. I°9~§9ginskiy, Se Zay SOV/20w124-6-26/55
Corresponding Member; A5 USSK ’

The Kinetic Isotope Effect of the Oxidation of Hydrogen on
Platinum (Kineticheskiy izotopnyy effekt okisleniya vodoroda
na platine) ' :

Doklzdy Akademii nauk SSSR, 1959, Vol 124, Nr 6, pp 1275-1278
(Ussr).

The present paper deals with the kinetic isotope effect
mentioned in the title in the case of a large surplus of
hydrogen. This reaction was chosen because of the lack of
by-reactions,; and also because this reaction can be investi-
gated within a wide temperature interval (beginning from
temperatures of less than 00 ¢). Besides, several earlier
papers are available which deal with this subject. First,
carrying out of the experiments and the apparatus used are
described. The reaction occurred under dynamic conditions
in a completely soldered glass apparatus, smooth platinum
being used as catalyst. In this way complications connected
with porosity were avoided. The kinetic isotope effect of
hydrogen was measured at 959 and the results obtained by

EDSIA N0 T S S SR
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The Kinetic Isotope Effect of the Oxidation of S0V/20-124-6-26/55
Hydrogen on Platinum

these experiments are given by a table. During the catalytic
oxidation of hydrogen the water hereby produced is enriched
with protium and for the separation coefficient « the value

« = 1,31 with Aa = +3 % was found., In the case of the irrever-
sible reaction of a substance consisting of 2 nucleides,and

if there is no distorting influence of an isotope exchange,
the rezction may be imagined to be composed of 2 independent
reactions. In the case under investigation (with a low content
of deuterium in the hydrogen) this practically means that
H2+(1/2)o2 = H,0, HD+—(1/2)02 = HDO., Each of these two

processes comprises the diffusion of hydrogen toward the sur-
face and the following stages, which may begin with the ad-
sorption of H2 T also with its reactions in the case of an

impact against the adsorbing oxygen. These processes may

eventually end by the desorption of water and its diffusion

from the surface layer into the current of gas. Similar

considerations apply also to the control of the diffusion of

vater (formed in the case of an oxidﬁtion) from the surface
Card 2/3
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